Objectives: Th e objective of this study is to identify the risk factors associated with fall injuries among patients in King Abdulaziz University Hospital.
INTRODUCTION
Falls are a public health problem, especially among older persons and hospitalized patients. It is estimated that one out of every three persons over 65 years of age falls every year [1, 2] . Falls account for most cases of traumatic brain injury, representing approximately 28% of all cases among elderly [3] . Generally, falls are reported to account for about 10-15% of fractures [4] with the most commonly aff ected bones being the hip, femur, pelvis, and vertebrae [5] . Similar to falls, fractures associated with falls have multiple causative factors. Among these, bone strength, the nature and impact of the fall -as well as the usual risk factors for falls -constitute important determinants of whether a fracture will occur or not. In studies conducted mostly in the West [4] [5] [6] , serious fall injuries were associated with cognitive impairment, multiple comorbidities, gait and balance impairment, and fracture history; weakened grip strength was associated with minor injury in community-dwelling elderly. In one study, Luukinen et al. [7] reported that fractures in community-dwelling persons were determined by acrophobia, leg weakness, and poor vision while limited social participation protected against fall-associated fractures.
Several studies have also explored co-morbidities that were associated with falls, including Parkinson's disease [8] , stroke [9, 10] , and dementia [11] . In addition, physiological changes associated with aging increase the risk of falls. Medications, including psychotropic and hypoglycemic agents, have also been implicated as risk factors for falls [12] . Saudi Arabia has seen an increase in its aging population, with the proportion of adults older than 65 years increasing from 3.26% in 1992 to 3.5% in 2004 [13] . It is projected that the number of adults 65 years and above will increase to about 2.5 million persons by 2030 [14] , increasing the likelihood of fractures due to falls as a result. With this, it is the objective of this study to determine the factors associated with fall-related fractures in our institution.
METHODS
A retrospective cohort study was conducted for patients who were followed up at King Abdulaziz University Hospital (KAUH) in Jeddah, Saudi Arabia. Th e study was conducted in all patients (both inpatients and outpatients) from February 2013 to October 2013. Th e samples were selected according to their medical history of fracture related to fall. All patients over the age of 40 years who had a history of a fall that was complicated by a fracture or intracranial bleeding were included. Consequently, patients whom were younger than 40 years of age, and those who had an accidental injury (road traffi c accident or fall from a height). Permission to conduct the study was obtained from the Biomedical Ethics Research Committee of KAUH, and the study has adhered to the local and international ethical and professional standards.
Th e data collected for this study included demographic data, medical history, history of a fall, fall-related hospitalization and complications aft er the fall, history of anemia, arthritis and cardiovascular disease, drug and smoking history, and the results of laboratory and radiological investigations. Th ese data were collected from the medical records pulled-out from the hospital.
Statistical Analysis
Demographic diff erences between the 58 cases who had experienced a fall and the 50 controls who had not were tested using the chi square test and two-sample t test. Univariate analysis results are expressed as frequency (percent), mean ± standard deviation (SD). Th e data was managed and analyzed by using IBM SPSS Statistics for Windows, Version 20 (IBM Corp., Armonk, NY USA).
RESULTS
Th e total number of patients was 108 with 58 cases exposed to falls and 50 non-exposed controls. Th e average age of the patients was 65.5 years (SD ± 11.5) and the range 42-92 years (data not shown). As shown in Table 1 , patients who experienced fall were mostly older adults with mean age of 70.3 SD ± 12.1 (p = 0.001). It is also notable that men (56.90%) have higher risk to experiencing fall than women (43.10%), p = 0.03. Most patients who experienced fall were married (93.10%) non-Saudi nationals (65.52%), and non-smokers (63.79%).
Among the 58 fall patients, most of them had a history of a fall (98.28%) and had fall-related hospitalization (93.10%). Falls were complicated by a fracture in about 87.9% of the 58 fall cases while intracranial bleeding was recorded in about 12.1% of the cases (data not shown). In most cases of fall, there were only a few histories of dizziness (32.76%), anemia (4.00%), balance problem (3.49%), arthrit is (6.90%), cardiovascular disease (29.31%), and stroke (5.17%). Th ere was no reported history of psychotropic medications (Table 2) . A small proportion of the non-fall patients (12.1%) were taking calcium or vitamin D supplements, however, this diff erence was not statistically signifi cant (p = 0.41) (data not shown).
Cognitive impairment was documented in 13 (11.9%) patients. Close to one-tenth of the patients were bedridden and only about one eighth of the sample had urinary incontinence. Only one (0.9%) patient had Parkinson's disease. Depression was documented in eight (7.4%) patients. Most patients did not have a history of visual or hearing disorders. However, these factors were found statistically insignifi cant (data not shown). Table 3 shows the outcome of the fall experienced by the patients. Th e most common complication experienced by fall patients was fracture, which was manifested in 84.48% of the patients, and only 12.07% experienced bleeding as a complication (Table 3) .
Bone densitometry and computerized tomography scan of the brain had been performed in only 7.4% and Table 4 .
As shown in Table 5 Further analysis showed that in terms of demographics, patients who are 70 years and older, male, and nonsmoking were more likely to be aff ected by fall, while body mass index, nationality and marital status were shown to be statistically insignifi cant. Moreover, patients who had history of fall, fall-related hospitalizations, anemia, and balance problem were also identifi ed to be at risk to fall and its complications. Below/above normal values for hemoglobin, MCV, hematocrit, WBC, and albumin were also identifi ed as risk factors contributing to the incident of fall in patients.
DISCUSSION
Th is study sought to identify the factors associated with injuries due to falls. Several patients and treatmentrelated factors were determined as risk factors for falling. Amongst those that are patient-related, increased individual susceptibility to hazards from the cumulative eff ects of age and disease is cited as one of the main factors associated with accidental or environmental falls [15] . With advancing age, the joints become stiff er and the individual becomes less coordinated and has an unstable gait as compared with younger persons. Th us, the ability of an older person to control posture, as well as his/her ability to avoid a fall aft er an unexpected slip, diminishes. Besides, age-associated vision impairment as well as hearing and memory impairments tend to increase the number of trips and stumbles. A recent study in Riyadh showed that age is strongly associated with falls such that the occurrence of falls gradually increased with age [16] . Parenthetically, these fi ndings are aligned with another study by Al Saif et al. [17] .
Our fi ndings also show that men were more likely to experience falls than women. However, Alshammari et al. [16] showed 14% more recorded falls in Saudi women than in Saudi men. In addition, a study in the US found that 30.3% of women were more likely to report a fall as opposed to 26.5% of their male counterparts. Th is may indicate that there is only a minor diff erence in the prevalence of falls between the two genders. Th is may be caused by the pattern of low physical fi tness demonstrated by a particular population, in our study which is the elderly. Since majority of the elderly population are sedentary with low physical activity, this presents a serious health risk for the older generation [18] .
Two particularly important risk factors were identifi ed in this study, advancing age and the history of previous falls. Th ese are consistent with the previous literature and serve as a very important screening tool for our Saudi population. Physicians should be encouraged to inquire about a history of a previous fall, and about any fall risk 
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factors in patients in their seventies and over. Th is practice should take place in both inpatient and outpatient setting, and particular attention and appropriate referrals should be initiated in the presence of previous history of falls, as the risk of recurrent falls increases signifi cantly, and the yield of prevention eff orts is maximized.
Most cases in this study had a fall-related hospitalization, which is consistent with another report that showed that falls accounted for a much higher proportion of total hospitalizations in the elderly [19] .We also found that a signifi cant proportion of our patients had a history of anemia and balance problem. Th ese results are not entirely consistent with the fi ndings of other studies, which could be explained by the smaller sample of our study [9] [10] [11] 20, 21] . Anemia and balance problems are quite common in the older population because of the deteriorating health status that comes with increasing age.
Our study also identifi ed signifi cant laboratory results such as below/above normal values for hemoglobin, MCV, hematocrit, WBC, and albumin as risk factors to falls. Hemoglobin, hematocrit, and MCV levels are usual indicators for anemia; while WBC is a test to indicate infection of infl ammation, or other diseases. Moreover, albumin may indicate infl ammation. Th ese types of diseases are usual to the older population, especially to our population wherein there has been a history Since the patients in this study acquired the fall-related injuries prior to hospitalization, this study may provide the families of the older population some sort of predictors on how to care for their elders at home. Moreover, the healthcare system may use our fi ndings to better provide services for the patients with these laboratory results. Due to its retrospective nature, we could not address all the falls risk factors which is one of the limitations of our study. In addition, we cannot overlook the possibility of underreporting and/or under-documentation by patients or healthcare personnel. Moreover, the sample size is likely too small to detect all the factors of interest.
Our study sheds light onto this very important and poorly-studied condition in our area. We strongly believe that it warrants further research -particularly of a prospective nature -given the growing importance and vulnerability of the aff ected age group. We hope that a national registry of falls will soon be available to further help in prevention and treatment eff orts.
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